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1. Statement of an inequality. The aim of this note is to establish a property of solutions of the parabolic equation (k(x)dx)x + b(x)p(t) = a(x)0t, (1.1) in which A < x < B, -oo < t < oo, and the coefficients k, a, and b are positive. Our concern is with what happens when 6 satisfies the boundary conditions 8(A,t) -6{B,t) -r(t) (-00 < t < oo), (1.2) and 6, t, and p are periodic in t, with a common period T, i.e., 6(x, t + T) = d{x, t), t{t + T) = t(t), and p{t + T) = p(t).
It will be shown that there are positive constants C\ and ci, depending only upon the coefficients k, a, and b, such that
It is the fact that the right-hand side of (1.3) is independent of p which is important here.
One consequence of (1.3) is that -f f bp6 dx dt < 0, Jo J A whenever r is constant.
2. Implications for thermomechanics. In order to understand the significance of the inequality (1.3), let us recall that classical thermodynamics draws heavily upon arguments about the work done by a deformable body operating in a cycle; in the course of such arguments, though, it is tacitly assumed that the effects of heat conduction and inertia can be ignored. What (1.3) tells us is that a certain conclusion of classical theory has to be amended in a rather striking way once heat conduction is taken into account. To see this, consider an isotropic, but possibly inhomogeneous, thermoelastic body which occupies the slab {(x, y, z) : A < x < B, -oo < y < oo, -oo < z < 00}
and which undergoes a motion in which points are displaced in directions parallel to the x-axis of a system of rectangular Cartesian coordinates. According to the linearized theory of thermoelasticity [1] , the temperature 6{x, t) and the displacement u(x, t) satisfy an energy equation
and, if inertia be ignored, a momentum equation
is the xx-component of stress. In these equations, the positive constant do is the temperature of a stress-free reference state of the body, k(x) is the thermal conductivity, c(x) is the specific heat at constant strain, ji(x) is the stress-temperature modulus, and /?(x) is an elastic modulus. Each of k, c, n, and ft, is assumed to be positive.
The faces x -A and x = B are required to be subject to a variable pressure p(t), i.e., the boundary conditions 9{A,t) = 0(B,t) = T(t), a(A, t) = a(B, t) --p{t), are presumed to be in force; the first of these is (1.2).
According to (2.2), the stress throughout the body is a(x, t) --p{t), and it follows from (2. and, on integrating with respect to t and appealing to periodicity, we see that the work done by the body in a period is
[T wdt = -[T [B p^edxdt = ~l~ [T I* bpddxdt.
JO JO J A P "0 Jo J A Hence, by virtue of (1.3), the work done by the body in a period must satisfy the estimate f Wdt < ^-(ci +c2T2) f i2 dt.
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In short, for a given periodic environmental temperature r, there is a finite upper bound on the work that the body can do in a period, no matter how the periodic pressure p is adjusted; moreover, it is impossible to extract a positive amount of work from an environment at constant temperature.
In [2] I have previously obtained results of this type in the special case in which r and p are trigonometric functions. In [3] I have proved related results in the context of a somewhat different theory of thermoelastic behavior.
Classical theory, by contrast, adopts the homogeneous field approximation, i.e., the fact that 6 is a solution of the parabolic equation (1.1) is ignored, and it is assumed that it will do to make the approximation 6(x, t) = r(t) throughout the body. If we make this approximation, however, we are led to approximate the work done by the body in a period by the expression where po is any constant. Then, as is readily verified, p is periodic and
Thus, classical theory predicts that, for a given nonconstant periodic environmental temperature, the periodic pressure can be adjusted so that the work done by the body in a period takes any assigned value. Our results tell us, though, that once we take account of heat conduction within the body we can no longer draw the same conclusion. The required (f> can be constructed explicitly by using separation of variables and Fourier analysis, and its uniqueness can be established by either an energy integral argument or an appeal to a maximum principle.
We now argue that (<(J)kex -6k(t>x)x = <t>{kex)x -6(k4>x)x = 4>(adt -bp) + 6(a(f), -bp) = a(6cf)), -bp(6 + (j)).
On integrating with respect to x, and appealing to the boundary conditions on 6 and (j>, we see that 
